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Abstract: In Chapter Two of ‘Longer Lasting Products’i  I identified four modes of obsolescence that had 
proven useful in evaluating the life expectancy and the likely causes of obsolescence for any product; 
these being -  Aesthetic Obsolescence, Social Obsolescence, Technological Obsolescence, and 
Economic Obsolescence. Further work to date has helped reinforce these four modes, especially in the 
development of Life Cycle Analyses. More recently, with the growing apparent reduction in many product 
life times, the predictability of likely modes of obsolescence appears to have become even more 
identifiable, and as a consequence revealed the nature of two additional useful modes of obsolescence. 
The first of these being: Use Obsolescence. This mode relates largely to the consequences of wear-and-
tear and often environmentally impactful aspects of a product’s Use phase; e.g. substances like worn tyre 
particles, and even chewing gum. The second is termed: Convenience Obsolescence, which relates to 
products developed to make an activity or task more convenient. We have recently become more aware 
of the implications of the many ‘single-use’ plastic products, but this issue extends to many other products 
that exist simply ‘to make our lives easier’, often epitomising the umbrella of the ‘Throwaway Society’. 
This paper will explore the two new modes and discuss how planning for the six modes of obsolescence 
can help in the development of data related to appropriate product life times in a truly Circular Economy. 
 
Introduction 
In the ten years that have followed the 
publication of ‘Longer Lasting Products’ there 
has been significant development in the field of 
Life Cycle Analysis as a tool to help optimise 
quality, evaluate environmental impacts, and 
identify potentially harmful or costly ‘hot spots’. 
Data used in such LCAs now increasingly 
incorporates information not simply related to 
materials and energy use in Manufacture, but 
also to the impacts of the product during its Use 
phase, and further, to the consequences of 
waste and resources at the end of the product’s 
life. Not surprisingly the benefits of LCA have 
grown hand-in-hand with the development of the 
movement toward the creation of a Circular 
Economy. This is proving to be a difficult path in 
a world where we have been predominantly 
concentrating on transitional ‘End of Pipe’ 
solutions to decrease created waste and its 
impacts.  
It is generally well recognised that the life cycle 
implications of any product are prescribed 
largely by actions and decisions taken at the 
Design stage of the product planning process. 
However, the need to understand the full life-
cycle implications, through the Use phase to the 
key transition from End of Life to useful waste 
resources has never been more apparent. 
The spirit of the Circular Economy is relatively 
simple, and is planned to engender practices to 
minimise waste while optimising utility and value 
during the Use Phase, with the ultimate goal of 
the complete re-utility of every product at the 
end of its life. It would be naive not to admit that 
there can be no perfect solutions, but the goal is 
a worthy one, however the path to its 
development is proving difficult.  
Currently the three major phases of LCA – 
(Design/Desire) Manufacture, Use, End of Life – 
operate largely in isolation to each other. Any 
impacts of activities in one phase on the next 
phase or phases has generally not been too well 
considered. Perhaps the only area where some 
consideration has been successful is between 
the Manufacture and Use phases. This is largely 
because issues of consumer safety, 
convenience, standardisation, and economics 
have been of concern for quite some time. 
However the transition from Use to End of Life 
has only relatively recently become a concern, 
fueled largely by issues of waste, toxicity, 
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contamination, and economics (e.g. the costly 
sighting of landfills). The goal for a useful LCA is 
then to incorporate and link the activities and 
responsibilities of all phases, so that we all bear 
the true costs and impacts of our activities on 
the Environment. This will no doubt aid in the 
establishment level playing fields and the 
introduction numerous codes of practice and 
standards... all of which has to be based on well-
founded holistic data, and the realities of End of 
Life is perhaps our current weakest link. 
 
The Challenge of Life Cycle Analysis 
Over the last 40 years LCA has undergone a 
great deal of development, and its practitioners 
are finding better, faster and more holistic 
methods to usefully aid decision making related 
to costs and environmental impacts. For 
example, the early identification of ‘hot spots’, 
the low hanging fruit of every product, has 
become more readily accessible. However, a 
complete LCA is still time consuming and costly, 
and depends on the appropriate inclusion of all 
significant components in the development of 
useful data. Manufacturers now utilise LCA in 
one form or another to optimise their processes 
and procedures, and are starting to make great 
strides in issues of health and pollution. The 
transportation of goods to the consumer markets 
is also under great consideration. The 
environmental impacts of product distribution 
and transportation is part of most large 
corporations planning. But our practices related 
to the End of Life and the subsequent impacts of 
waste are far less developed. If we are to create 
useful data then understanding how all products 
become obsolete is key. 
 
Brief History of Obsolescence 
The word Obsolescence has a history of bad-
taste largely related to the somewhat casual 
remarks of Brooks Stevens related to the 
development of so-called Planned 
Obsolescence. In the more than 50 years since, 
many have attempted to categorise 
Obsolescence. Such terms as  Psychological 
Obsolescence emerged relatively quickly to 
arouse awareness that perhaps consumers 
were being manipulated into getting rid of 
products on nebulous grounds well-before their 
useful end of life. The simple truth is that 
Obsolescence is inevitable. Even our Solar 
System will one day fail. Here the original 
definition of Obsolescence derived from the 
Latin – Ob: not or away, and Soleo: to be in usel 
– has evolved to relate to the many reasons for 
the End of Life of a product. The key then has 
been the development of modes of 
obsolescence that can be useful in the 
development of data to aid LCA in the 
development of a valid Circular Economy. 
 
The Identification of Useful Modes of 
Obsolescence 
The Four modes of Obsolescence identified in 
Longer Lasting Products followed studies of a 
wide range of products over a number of years, 
and the largest surprise was that the modes 
identified were reasonably easy to predict. 
Issues of fashion, wear-and-tear, and 
technological change were generally easily 
identified. As a consequence the development of 
related useful data related to environmental 
impacts and resource use became a feasibility, 
which became particularly important when 
studies were undertaken on the whole life of the 
product.   
 
Brief Revue of Previous Four Modes 
of Obsolescence:  
While the reader is encouraged to read the 
complete chapter in Longer Lasting Products, for 




This mode has two components. The first relates 
to wear-and-tear and the resulting 
unacceptability of appearance. The second 
relates to Fashion or Style, which, by its nature, 
is transient. Some fashions or styles are short, 
others longer, but all are somewhat predictable. 
 
Social Obsolescence 
Some activities cease to be popular or can even 
become illegal. Items like the Hula Hoop have 
enjoyed limited social popularity, while the 
garden push-mower has more recently been 
favourably chosen. These can be seen as fads 
or a reflection of a trend, perhaps as a result of 
increased environmental awareness. However, 
some activities can have a far greater impact, 
such as the smoking of tobacco. The decline in 
tobacco use in Western Europe and North 
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America has been considerable, with obvious 
consequences, mostly very beneficial. 
 
Technological Obsolescence 
Many products become obsolete due to 
technological change.In the past technological 
change happened less rapidly, but in recent 
years, the impact of the  rapid development in 
communications technology has given rise to 
numerous fully functioning products becoming 
obsolete relatively quickly. In times of fast 
changing technology, shorter product lifetimes 
can therefore be expected. It would be wasteful 
to create products that could last beyond their 
technological obsolescence (even if their 
reprocessing at the end of their lives would be 
appropriately planned for re-manufacture etc).  
 
Economic Obsolescence 
This fourth mode relates to the cost of repair. 
This too has been problematic with many recent 
electronic devices, but most products need to be 
maintained in some way, and some components 
need to be replaced. This could be as simple as 
replacing a battery or a bulb, but for many 
products the cost of the repair becomes 
prohibitive. 
The four modes do not exist in isolation and 
overlap to help optimise design decisions. A 
simple example would be the inappropriate short 
term styling of a product that is felt by society to 
be a long-life product. Discarding such a long-
life product on grounds of fashionable aesthetics 
would be unacceptably wasteful. 
Collectively, these four modes reflect products 
as they have generally evolved in our consumer 
society, but our understanding of this pattern is 
seemingly now somewhat incomplete. Trends in 
short life and single use products has led to the 
need for two additional modes of obsolescence; 




It is common to think of products as physical 
entities. We buy a product, use it for a period, 
and at some point the product, less its 
packaging is discarded, and we have learned to 
consider the impact of energy and resource use 
during the life of the product. We have learned 
too that many products, the automobile for 
example, have far greater environmental impact 
in their Use phase than in Manufacture or even 
Discard. However, many other everyday 
products also have a far greater impact due to 
their basic use. We are familiar with tyres that 
wear out and distribute small ‘rubberised’ pieces 
across the landscape. Chewing Gum is regularly 
discarded and found on roads and under desks, 
chairs and tables. Soaps, toothpastes and other 
cosmetic products are regularly washed into the 
waste stream, and, more recently, we have been 
made well aware of the environmental impacts 
of micro- beads and micro-fibres. At the end of 
such a product’s life we are often left with an 
empty container, though often products are 
simply worn out. In all cases the resulting 




Recent concern over the impacts of single-use 
plastics and drinking straws has garnered much 
attention, but these examples are merely the 
proverbial tip of the iceberg. The removal of 
drudgery from our lives has been a considerable 
success. We have designed and developed all 
manner of labour saving devices. These 
incredible achievements have naturally given 
rise to what we now term, the ‘Throwaway 
Society’. Cheaper production along with our 
busy ‘on-the-go’ lives, has led to such products 
as the everyday disposable coffee cup and a 
great deal of potentially littering packaging. 
Paper plates, single use food containers, 
tissues, and wipes along with single-season 
items, perhaps for a camping trip or a holiday. 
Many frivolous and fun products come into 
consideration too, as maintenance is seen as 
something to avoid at all costs. So we throw 
things away....very conveniently. 
 
Planning For Obsolescence 
When an LCA is being undertaken for the 
design, manufacture and impacts of a particular 
product, it is no longer acceptable to refer simply 
to the materials and the energy costs as basic. 
Steel produced and consumed locally will have a 
different effect than steel that has been recycled 
or steel that has been produced faraway, where 
there might be less stringent mining restrictions. 
In such cases the impacts on the environment 
must be considered and factored into the LCA 
calculations. However, this merely highlights a 
further dilemma faced by the practitioners of 
LCA; the drawing of boundaries. 
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Companies have used LCAs to improve the 
economics of manufacture but true LCAs as part 
of a Circular economy have to go far beyond 
manufacture. Many years ago I was told a story 
that potato growers are paid for their products by 
weight (as well as variety and quality). Often this 
means that the potatoes are wet or saturated. 
One of the uses of potatoes is in the 
manufacture of potato crisps (or ‘chips’), and this 
means that the crisp manufacturers have to 
spend a lot of effort in drying out the potatoes to 
make great crisps. This is mentioned to illustrate 
that interaction between all phases of an LCA. 
The link between Manufactures and Consumers 
is always under scrutiny but is quite well 
evolved, with codes of practice and all manner 
of standardisation. However, in a perfect 
Circular Economy there would be no such thing 
as waste. At the end of a product’s life any 
remaining materials and resources would be 
naturally fed back into the manufacturing 
system. All products would have appropriate life 
durations and the environmental impacts 
through use would have been planned for at the 
design stage....with appropriate restrictions, 
practices and legislation. Currently are are 
spending a lot of energy at the end of the pipe, 
dealing with waste as a symptom. This research 
has benefitted by looking at the products found 
in that waste stream and attempting understand 
and categorise their demise 
The path to the end of a product’s life is still ill-
defined for most products. We are seeing some 
instances of Product Stewardship, but there are 
many weak links in the chain. Life Cycle 
Analysis offers a tool to evaluate the merits of all 
products throughout their lives. The Six modes 
of Obsolescence identified here have been 
identified as useful components of such LCA 
planning and the development of valuable data. 
It would be false to claim that this research has 
been accompanied by numerous in-depth 
studies of all possible products. A lengthy study 
several years ago led to the identification of the 
first four modes, and on reflection the 
predictability of the mode of obsolescence was 
profound and always provided a consistent 
backdrop. If an LCA were to include these six 
suggested modes of obsolescence then the 
author believes that results related to any 
specific product would be both useful and 
reasonably predictable. As a consequence the 
essential Planning For Obsolescence would 
become an essential exercise. 
 
In conclusion and suggestion for 
further work 
The author believes that planning for 
Obsolescence is a key step in developing LCAs 
useful to the development of a Circular 
Economy, and that the categorisation of the six 
proposed modes of obsolescence would offer a 
useful backdrop for such evaluations. Initial 
notions of simply making all products last longer 
is somewhat limited. Suffice it to say that 
premature obsolescence in a wasteful way 
should be a valid objective. The comprehension 
of how every product beings obsolete is a vital 
link, and when we embed this in our thinking we 
will be able to make useful inroads towards a 
true and useful Circular Economy.. 
It would be interesting, as a continuation of this 
work, to see how these modes of obsolescence 
can be utilised in the development of holistic 
LCAs for a limited range of products. I believe 
the exercise would be both revealing and fruitful, 
and I would be happy to be involved in such an 




i Ed. Cooper, Tim (2010). Longer Lasting Products: 
Alternatives to the Throwaway Society, Gower, 
Surrey, UK, p. 39 - 60 
